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Fig.4 Distribution of foundation layered settlement
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Fig.5 Dissipation of excess pore water pressure at
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FINITE-STRAIN CONSOLIDATION FINITE-ELEMENT METHOD SUBJECT
TO NON-CONSERVATIVE BODY FORCE "
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* (School of Civil Engineering and Architecture, Beijing Jiaotong University, Beijing 100044, China)
**(Key Laboratory of Geotechnical and Underground Engineering, Ministry of Education, Tongji University,
Shanghai 200092, China)
t(Key Laboratory of Highway Engineering in Special Regions, Ministry of Education, Chang’an University,
Xi’an 710064, China)
tt (Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract  Numerical analysis of finite-strain consolidation is investigated by finite element method with
non-conservative body force. Firstly, a modified static equilibrium equation for finite-strain consolidation is
proposed during the consolidation process of saturated soils using Total Lagrangian description with non-
conservative body force. Secondly, the corresponding incremental finite-element (FE) )formulations of finite-
strain consolidation are presented with the substitution of the non-conservative body force for a fellow body
force. Both the equilibrium equation and the new FE formulations can be reduced to the traditional conservative
forms by neglect of the volume strain of soils, respectively. A case of finite-strain self-weight consolidation was
presented to study the significance of non-conservative body force. The numerical results show that traditional
method underestimates the consolidation degree of foundation, but overestimates the consolidation settlement
and excess pore water pressure. The present finite-strain consolidation analysis based on non-conservative body

force is available to precisely predict the consolidation behavior of foundation.

Key words computational soil mechanics, finite-strain consolidation, non-conservative body force, finite-

element method, total Lagrangian description, fellow body force
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